resistance, either through the channel by which some normal bursa communicate with the joint or by first forming a hernia of the synovial membrane.
The popliteal cyst can compress various anatomical structures: the popliteal vein is the most frequent target and thrombophlebitis may develop as a secondary complication. Rupture of the popliteal cyst may occur and mimic thrombophlebitis. The so-called pseudothrombophlebitis has been well described in numerous papers among the 246 published on popliteal cysts in the last 15 years. The pathophysiology of Baker's cyst seems to be clear even though some questions still remain unanswered:Is the cyst an isolated condition and can it be treated as such?Is the origin of the cyst always known?Does surgical excision of the cyst provide a permanent cure?In an adult knee, the presence of a cyst is generally related to an intra-articular knee derangement and it will often recur after excision, if the primary cause has not been identified and treated. With proper treatment of this intra-articular derangement, the cyst will usually disappear. Children may develop a primary cyst without any intra-articular disorder.
Anatomy
A popliteal cyst can be defined as a fluid-filled mass in the popliteal fossa. According to Malghem [5] , an anatomic classification distinguishes between synovial, meniscal and ganglion cysts. Heterotopic synovial cells, proliferation of mesenchymal cells and posttraumatic degeneration of connective tissues may be at the origin of a popliteal cyst [3] . Synovial popliteal cysts are considered to be distended preexisting synovial bursa.
The most frequent synovial popliteal cyst is generally considered to be a distension of the bursa located beneath the medial head of the gastrocnemius muscle. Another bursa has been described under the common tendon of the semimembranosus muscle. These two bursae often coalesce forming a gastrocnemio-semimembranosus bursa. The communication to the knee joint is usually via a transverse slit beneath the gastrocnemius tendon at the level of the medial femoral condyle [7, 8] . This localization can be correlated with the architecture of the posterior capsule, which displays reinforcements such as the oblique and the arcuate ligaments. Between these reinforcements, the capsule shows weaker regions, including openings allowing for vessels to enter and leave the capsule. Herniations of the articular synovial membrane through the posterior capsule can occur at these weaker parts. The transition zone between the medial gastrocnemius tendon and the fibrous capsule is also a weak point allowing communication with the knee joint.
The most frequent origin of a popliteal cyst is the preexisting gastrocnemio-semimembranosus bursa. Some rare popliteal cysts may appear independently.
Etiology and pathogenesis
A popliteal cyst can be classified anatomically and clinically as a primary or a secondary cyst:The cyst is called 'primary' if a distension of the bursa arises independently with no communication to the joint and no knee derangement.The cyst is called 'secondary' if a communication exists between the bursa and the knee joint, articular fluid can fill the cyst and a pathologic joint process can be transmitted to the bursa.Almost all popliteal cysts are secondary cysts: meniscal tears are responsible for the development of 71-82% of these cysts [10] , ACL insufficiency for 30%, and degenerative cartilage lesions appear in 30-60% of the cases [6, 9] . Other etiologic factors like infectious arthritis, polyarthritis, villonodular synovitis and some connective tissue diseases may also be at the origin of a popliteal cyst.
On the other hand, the great majority of primary cysts are found in children. They develop before the age of 15 and their principal characteristics are the absence of a communication with the knee and of joint effusion. Secondary cysts also exist in children and are related with inflammatory arthritis, osteochondritis and the same conditions as described in adults.
In a large series of knee MRI, the prevalence rate of popliteal cysts in adults was between 5 and 19% [6, 9] . In a study of child knee MRI [4] , the prevalence rate was 6.3%.
Clinical presentation and differential diagnosis
In children, a popliteal cyst is most commonly an incidental finding. Although it is usually asymptomatic, the worried parents sometimes note the presence of a painless mass in the popliteal space.
In adults, the popliteal cyst may be caused by an inflammatory joint disease or mechanical intra-articular derangements of the knee joint.
The patient's history as well as the clinical investigation and imaging allow for proper differential diagnosis of the disease.
In case of a lipoma in the popliteal space, there is no history of an internal derangement of the knee and it is usually not related to inflammatory symptoms. Clinically, it is characterized by less renitence on palpation when compared to the tightness of a popliteal cyst.
An aneurysm at the back of the knee is extremely rare and can easily be differentiated from a popliteal cyst by Doppler evaluation.
A muscular herniation is rare in the popliteal space of the knee, and a traumatic incident in the patient's history is usually present.
Bursae of the biceps tendon, the semitendinosus tendon or other pes anserinus tendons are located laterally and medially to the knee joint, respectively. A history of internal derangement or an inflammatory background is negative.
Differentiation from thrombophlebitic symptoms is more difficult, since the popliteal cyst itself frequently appears to be at the origin of vascular obstructive symptoms in the calf. Ultrasonography, associated with Doppler investigation, allows precise differentiation of the patient's symptoms.
Imaging
A variety of imaging modalities, including standard radiographs, arthrography, ultrasonography (US), computed tomography (CT), magnetic resonance (MR) and MR arthrography can be useful in the evaluation of popliteal cysts.
Standard radiographs are of little use in demonstrating soft tissue lesions but are routinely obtained because they are inexpensive, allow a panoramic view of the knee and can diagnose a variety of pathological conditions. Plain films can show intracystic calcified loose bodies presenting as radio-opaque images projecting in the popliteal space.
Arthrography can be obtained with the single (iodinated contrast) or double contrast (iodinated contrast and air) technique. The opacification of the cyst following intra-articular injection into the knee provides definite proof of its communication with the joint cavity (Fig. 1) . The modality allows good estimation of the craniocaudal diameter of the cyst and the presence of intracystic loose bodies, septations and synovial hypertrophy. Cyst rupture is diagnosed when distal leakage of contrast is evident. However, arthrography is invasive (needle puncture) and cannot evaluate the relations of the cyst with the adjacent structures.
Computed tomography (CT) performed after arthrography (CT-arthrography) is superior in visualizing the internal details of the cyst. The stalk connecting the cyst to the knee can be accurately detected and evaluated, and the diameters in all planes can be measured. Associated meniscal and cartilage lesions can be diagnosed by 2D reconstruction, when the examination is performed with spiral equipment. Cyst rupture is easily diagnosed by demonstration of leakage of contrast in the soft tissue of the calf.
Due to its superficial location and the absence of overlying bone structures, the popliteal space can be efficiently imaged by US. Cysts and their relations with adjacent muscles, tendons, nerves and vessels can be accurately evaluated. Intra-articular loose bodies can migrate into the cystic cavity and appear as hyperechoic structures with posterior shadowing. Synovial hypertrophy as well as internal septations can be assessed. Complications such as rupture (Fig. 2) , infection or internal haemorrhage can be demonstrated although synovial fluid culture is required for a definite diagnosis of infection. US can guide a diagnostic needle puncture. Although US is both inexpensive and noninvasive, it has no definite place in the assessment of the knee internal structures and cannot diagnose a meniscal or ligamentous lesion.
Due to the excellent tissue contrast and multiplanarity, MR is the gold standard for evaluation of popliteal cysts. MR can show in better detail their size and internal contents as well as their relation with surrounding (Fig. 3) . Specific entities such as pigmented villonodular synovitis can be diagnosed. Complications are easily recognized. MR-arthrography can confirm in doubtful cases the connection with the knee cavity and allows a better evaluation of knee cartilage surfaces. Although MR is rarely contraindicated (except in the event of claustrophobia or a cardiac pacemaker), it is an expensive imaging tool.
Different imaging techniques can diagnose and assess popliteal cysts. The choice of the modality depends on the clinical assessment. If the goal is just to exclude other expansible lesions, to confirm the presence of a cyst, assess its internal structure and its relation with the adjacent structures, US is a good choice. If an assessment of the internal knee structure is required, MR is the best modality.
Medical treatment
In children, as well as in adults, the final diagnosis is established by aspiration of the palpated mass, which is much more easier when the swelling is large. Cellular fluid examination allows the distinction between an inflammatory, infectious and mechanical etiology.
The cyst is most commonly located medial to the neurovascular bundle and lateral to the head of the medial gastrocnemius.
The etiology is the decisive factor in selecting the proper therapeutic approach. In children, the basic rule is masterly neglect. Long-standing or massive cysts must be surgically excised if symptomatic. In adults presenting with a popliteal cyst of inflammatory origin, it is usually sufficient to treat the underlying disease.
Osmium injections are contraindicated because of the risk of fistulization. If the cyst is mechanical in nature and if the degenerative symptoms are overlooked and the intra-articular pathology is left untreated, resection is associated with a high recurrence rate.
Needle aspiration to drain the cyst and subsequent steroid injection to ease the pain may offer a temporary solution.
Indication
A primary popliteal cyst is exceptional in adults whereas children may develop a cyst without any intra-articular knee derangement. Therefore, when treating an adult patient with a symptomatic popliteal cyst, we have to first identify the underlying condition because the large majority of these cysts are secondary to intra-articular mechanical and degenerative problems or to an inflammatory disease. We can explain to the patient that the cyst will disappear after proper treatment of the primary intra-articular derangement and that its excision is not necessary. Arthroscopic examination should be performed and all pathologic conditions treated before considering the excision of a popliteal cyst.
Surgical treatment
In rare cases, where the cyst remains symptomatic after treatment of the underlying disorder or where no origin has been found, surgical excision may be considered.
When surgical treatment of a popliteal cyst is indicated, three main surgical techniques are available, notably the common posterior approach, the posteromedial approach according to Hughston, and the medial intra-articular approach.
The popliteal cyst usually lies between the medial head of the gastrocnemius muscle and the semimembranosus tendon. The posterior as well as the posteromedial approach are suitable for removing the cyst. With a medial intra-articular approach only the communication of the cyst with the joint can be closed without removal of the cyst (Fig. 4) .
Common posterior approach
The patient is in prone position. The cyst is approached through the popliteal region by an S-shaped incision. The cyst is usually identified in the area between the medial head of the gastrocnemius and the semimembranosus tendon under the superficial fascia. The medial head of the gastrocnemius muscle is retracted to demonstrate the extent of the cyst and to identify the communication between the cyst and the joint. The synovial sac is separated from the often adherent surrounding tissues and followed to its origin in the posterior capsule. The cyst, or pathologic enlargement of the bursa, is dissected free from the posterior capsule, separated from its loose, or sometimes adherent, attachment to the surrounding tissues, and then removed. The capsular defect is closed with sutures.
Posteromedial approach
Hughston's posteromedial approach differs from the common posterior surgical technique only in the hockey stick incision and the supine position of the patient, which is necessary during the preceding arthroscopy. With the patient supine on the operating table, the hip is externally rotated and flexed to 45°, and the knee is flexed to 90°. A medial hockey stick incision is made. If an arthroscopic examination has been performed, only the posteromedial portion of the incision is used. Otherwise, a posteromedial capsular incision is made, and the intra-articular aspect of the posterior capsule is inspected. The popliteal cyst is then identified in the area between the medial head of the gastrocnemius muscle and the semimembranosus tendon.
Medial intra-articular approach
This approach allows the capsular opening to be closed without removing the cyst. The opening to the cyst is localized with a 75°arthroscope through the intraarticular groove. Closure of the communication of the cyst with the joint can be achieved through a posteromedial approach after freshening of the cyst edges. A pedicled tendinous graft from the medial gastrocnemius can also be used to cover the opening.
The incision is approximately 5 cm in length just along the posterior border of the medial collateral ligament. The posteromedial joint compartment is opened and the capsular opening of the cyst identified. The edge of the capsular defect is freshened. The defect is closed by suture. The popliteal cyst is left alone and will eventually disappear.
The postoperative management includes elevation of the leg on a frame, nonweight-bearing for 4 days, partial weight-bearing for 10 days, full weight-bearing after 2 weeks, and return to full activities after 6 weeks [11] .
Discussion
Sansone and De Ponti [9] proposed an interesting surgical attitude: 30 patients underwent arthroscopic treatment of their knee derangement and an openingdebridement of the capsular orifice connecting the knee joint to the popliteal cyst. This technique corrects the unidirectional flow of the articular fluid that fills the popliteal cyst. Closing the channel between the cyst and the joint appears to be unnecessary as is excision of the cyst. All patients, followed up with US, showed significant reduction of their cyst and were considered healed after 2 years. According to the literature, surgery is never advocated for children.
The popliteal cyst is almost never an isolated pathology in an adult knee. In rare cases, it is impossible to find its origin. Surgical excision cannot be considered as a definitive solution in a majority of patients.
European questionnaire
A European questionnaire was sent to all the ESSKA members (>1,000). More than 400 replies were collected. Several issues were addressed: (1) What is the term you usually use? (2) Do patients in your country consider Baker cyst as a problem? (3) How do you diagnose a Baker cyst? (4) Are the patients referred to you? (5) What is your first approach when treating adults? (6) What is your first approach when treating children? (7) Have you become more aggressive as to the treatment and (8) What are the treatment costs?
When addressing the first question: 'What is the term you use when confronted with a popliteal cyst?', more than 60% of the European orthopaedic surgeons mentioned the term Baker's cyst, 38% mentioned popliteal In Europe, 83% of the patients consider a popliteal cyst to be a clinical problem. When they are asked: 'How do you diagnose a popliteal cyst ?', 40% of the surgeons today request a US, 20% suggest MRI. Twenty-four percent still insist on obtaining X-rays. Seven percent would immediately perform an arthroscopy. Only 3% would use a CT-scan to obtain a correct diagnosis. Most of the patients (92%) are referred to the surgeon.
When orthopaedic surgeons are confronted with Baker's cyst in adults, masterly neglect appears to be the general approach (37%). Arthroscopy is performed by 25%, aspiration is the first approach by 16% and surgery is only by 6%. Sixteen percent adopt various other approaches.
When confronted with a popliteal cyst in children, almost half of the orthopaedic surgeons suggest a masterly neglect approach (44%). In 13% of the cases, aspiration is performed first. Ten percent would perform arthroscopy, whereas 8% would opt for surgery. Twenty-five percent use various other treatment modalities.
When asked about their treatment policy, more than 80% of the orthopaedic surgeons have not changed their approach over the last 10 years. Seventeen percent confirmed they have become more aggressive in their treatment.
A huge variation in the reimbursement of the treatment costs exists in different countries. Thirty-five percent of the orthopaedic surgeons rate the costs at about 100 euros, while almost 40% rate it at equal or more than 300 euros.
